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ABSTRACT 

The makeup and use of t he  Graphic I n fo r -  
mation Processing System are described. The 
System i s  a computerlmicrofi lm cataloging of 
i l lustrat ions and graphics by drawing number, 
category, title, and pictures. 
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INTRODUCTION 

The Graphic in format ion  Processing System establishes a n  identif ication s t ruc tu re  for t he  var ious 
graphics produced by t h e  I l lus t ra t ion  Section of t he  Management Services Division when used in 
con junc t ion  w i th  electronic data processing methods and permits the  systematic cataloging of the  
graphic informat ion resources o i  the  Center. The section head of the l l lus t ra t ion  Section exercises 
supervision over t he  system, and the  section implements and applies t he  system to the  exist ing proce- 
dures  of the  Center (see fig. 1). 

The coding of t he  system is  designed to  meet most graphic informat ion f i l i ng  needs. It i s  also capable 
of being extended to such  areas as photography, statistical drafting, and l i b ra ry  methods. The system 
uses the  so-called descriptive keyword indexing system modified fo r  compatability w i t h  the  var ious 
NASA Lewis coding schemes and the  Center's exist ing computer facilit ies. 

--------- 
Input from other sources 

A 

---- 

Automatic data processing 

- - - - - - - - - - - , 
I 

------- 
Electronic data processing 

CD-9831-34 

Figure 1. - Lewis Graphic Information Processing System. 



The graphics prepared by the  I l lus t ra t ion  Section are identified i n  accordance wi th  the  descript ions 
required o n  the  i npu t  data form (fig. 2). The resu l t ing  identif ication can t h e n  be translated in to  a 
machine-readable card. The processing of t h i s  card produces a varieiy of useful data elements for  the  
system. 

--- / 
.A / /' '. INPIIT DATA FORM llLLUSTRATlON DATA PRINTOUT) \ 

SENIOR AUTHOR OR 

Figure 2. - Input data form. 

A computer p r i n tou t  enti t led i l lus t ra t ion  data pr in tou t  (IDP) is  updated periodically and pr inted i n  
th ree forms. Each fo rm contains a l l  t he  fields listed in t h i s  manual  (see fig. 3). In t h e  f i r s t  form, 
f ield B ( i l lus t ra t ion  f i le  number) i s  listed in numerical  order; i n  the  second, fields C and D (subject cat- 
egory and NASAISCAN topics) are listed i n  numerical  order; and in the third, f ield K (description) i s  
listed in alphapetical order. The second and t h i r d  forms are  the  most helpfu l  to  the  authors. 

Note that  t he  computer scans the  description f rom left to  r i gh t  u n t i l  i t  h i t s  t he  f i r s t  comma, and only 
t h i s  keyword o r  keywords are put  i n to  alphabetical order, not t he  complete description. 

The i l lus t ra t ion  data pr intout ,  microf i lm aperture cards, micro f i lm reader, or ig inal  artwork, and 
8 by 10 i n c h  ar twork negatives are a l l  located in the  I l lus t ra t ion  Section. 



(c) Alphabetical, by description ( f ie ld K). 

Figure 3. - Sample of t he  three forms of i l lustrat ion data pr intout (IDP). 



MICROFILM AND AUTOMATIC DATA PROCESSING 

The master card  deck used to make u p  the  IDP i s  used to reproduce the  second deck of cards called a 
"slave deck, t h i s  deck i s  a n  electronic reproduction o f  fields A, B, C, D, K, and t h e  year only. 

Note that  micro f i lm i s  assembled i n t o  aperture cards after they are run th rough  the  electronic and 
t h e  sor t ing  machines t o  lessen the  chance of jaming cards i n  these machines. 

Aper ture  cards are f i led by schedules C and D i n  t he  I l lustrat ion Section master f i le  and t h e  satellite 
file, w i t h  a l l  t h e  micro f i lm pictures of aircraft,  spacecraft, faci l i t ies etc. placed in t h e i r  own groups so that  
a n  au tho r  can  search and compare. I f  h e  f inds  a n  i l lus t ra t ion  that  can  be reused o r  revised, h e  can 
order work copies th rough  the  I l lus t ra t ion  Section by the  drawing f i le  number (see f ield B). 

A B C DEFG H I J K -  Fields 

(b) Slave card. 

- - - - . - . 
(c) Aperture card. 

Figure 4. - Three forms of machine-readable cards. 



-------- 
Satellite card reproduction 

- 
Cards sorted by subject categories 

",,~utomatic Data Processing (ADP) -' 
----- 

Enlarged view of 
aperture card 

I 
Master card f i le (IDP) Microfilm aperture card f i le Diazo copy pr inter 
L - - - - - - - - - - - - - - - - -  

\--Illustration Section 

_I 

(a) Procedural steps for assembling aperture cards. 

(b) Author scans aperture cards in a particular subject category. 

Figure 5. -Microf i lm program. 



GENERAL SYSTEM CHARACTERISTICS 

The Graphic Informat ion Processing System is for the  storage, dissemination, and the re i r ieval  of 
stored informat ion i n  response to requests. It is s imi la r  i n  most respects to c u r r e n t  sysiems us ing 
electronic data processing methods. Figure 1 shows the system i n  diagrammatic form. 

Because the  Graphic Informat ion Processing System is intended to be of service to Lewis users, i t  
must  respond to t h e i r  needs as identified by the  system notation. The profi le of t h i s  derived code can be 
found i n  t h e  i npu t  data form, wh ich  is t he  basis for  punch ing the machine-readable cards. 

The ident i f icat ion i npu t  data form, wh ich  is completed by the I l lus t ra t ion  Section, is set up as fol- 
lows: 

Columns 1 and 2: PREFIX. Alphabetical only. ldentif ies t he  NASA Center o r ig ina t ing  t h e  indiv idual  
graphic. Refer to f ield A. 

Columns 3 th rough  7: ILLUSTRATION FILE NUMBER. Numerical only. Copies of ar twork should be 
ordered by t h i s  number. Refer to f ield B. 

Columns 8 and 9: SUBJECT CATEGORY. Numerical only. This is  the  NASA 34 Distr ibut ion Cate- 
gories (NASA Facil i ty Form 712). Refer to f ield C. 

Columns 10 and 11: NASA SCAN. Numerical only. Is a catalog of 186 topics in selected subject 
areas w i t h i n  the  34 subject categories. Refer to f ield D. 

Co lumn 12: ILLUSTRATION SIZE. Alphabetical only. Refer to f ield E. 

Co lumn 13: TYPE OF GRAPHIC. Alphabetical only. ldentif ies t h e  par t icu lar  category o f  t he  graphic 
as derived f rom field F. I n  f igure  6 various configurations are i l lustrated to help the searcher. 

Co lumn 14: CLASSIFICATION. Alphabetical only. ldentifies the secur i ty  classif ication of the part ic- 
u la r  graphic. Refer to f ield G. 

Columns 15 th rough  20: DATE. Numerical  only. ldentifies t he  date of or ig inat ion for t he  graphic. 
No field, identif ication self-explanatory. (Month, day, year). 

Columns 21 and 22: ILLUSTRATOR. Alphabetical only. ldentif ies t he  or ig inator  of the graphic - can  
be i l lustrator ,  other graphic sections, o r  contractor. Refer to f ield H. 

Columns 23 th rough  37: SENIOR AUTHOR OR PROJECT ENGINEER. Alphabetical only. ldentif ies the  
or ig ina t ing  author  o r  project engineer by name. I n  the  event a n  individual 's name exceeds the 
f i f teen columns, t he  name i s  expressed in t h e  usua l  manner  bu t  w i t h  t h e  vowels deleted. 
Columns 36 and 37 are used on ly  for the  f i r s t  and second i n i t i a l  to f u r t h e r  dif ferentiate persons 
having s imi lar  last names. Refer to f ield I. 

l ~ o l u m n s  38 th rough  44: JOB ORDER or  E-NUMBER. ldentif ies the  specific accounting charge sup- 
port ing work to  wh ich  the  graphic is related, o r  the E-number assigned by the  Report Control  
Section o f  t h e  Management Services Division. Refer to f ield J. 

Columns 45 th rough  80: DESCRIPTION. Alphabetical. ldentif ies the  graphic; i n  most cases the 
KEYWORD is  w i t h i n  the  34 NASA distr ibut ion o r  subject categories. Refer to f ield I<. 

'lf there  has been a n  E-number assigned i t  should be used in preference to the job order. 



CODING FIELDS 

Field A: NASA Center installation code (prefix) 

A Ames Research Center H Marshall Space Flight Center 
B NASA Headquarters J Jet Propulsion Laboratory ,- C Lewis Research Center K JohnF. Kennedy Spacecenter 

I F Flight Research Center L Langley Research Center 
I G Goddard Space Flight Center M Manned Spacecraft Center 

I Lewis Research Center Code (see table on p. 39 for complete breakdown) 
I 

I 'C Cleveland Photograph (Photographic Branch) 
L- -! CD Cleveland Drawing (I l lustration Section) 

I CS Cleveland Slide (Statistical Drafting Section) 
1- 

Field B: I l lustrat ion f i le number (shown as DRAW NUM on  printout) 

I l lustration f i le number is a 5-digit series from number 1 through 99,999. Original art and 8 by 10 
negatives are filed numerically i n  the I l lustration Section master file. 

Field C: NASA subject or distribution categories (Subject category) 

01 Aerodynamics 18 Materials, Nonmetallic 
02 Aircraft  19 Mathematics 
03 Auxi l iary Systems 20 Meteorology 
04 Biosciences 21 Navigation 
05 Biotechnology 22 Nuclear Engineering 
06 Chemistry 23 Physics, General 
07 Communications 24 Physics, Atomic, Molecular, and Nuclear 
08 Computers 25 Physics, Plasma 
09 Electronic Equipment 26 Physics, Solid State 
10 Electronics 27 Propellants 
11 Facilities, Research and Support 28 Propulsion Systems 
12 Fluid Mechanics 29 Space Radiation 
13 Geophysics 30 Space Sciences 
14 Instrumentation and Photography 31  Space Vehicles 
15 Machine Elements and Processes 32 Structural  Mechanics 
16 Masers 33 Thermodynamics and Combustion 
17 Materials, Metallic 34 General 

Field D: NASAISCAN topics (NASA SCAN) 

SCAN i s  a catalog of 186 topics i n  selected subject areas. (See pp. 12 through 38 for complete l ist  
of topics and index. 

Note that we are using NASAISCAN Topics and its subject index for categorizing and retrieval of graphics 
and NOT for its original use. Regular SCAN service is arranged on an organizational basis in conjuction 
with your library. 



Field E: I l lus t ra t ion  size ( I l l s  size) 

S -  Small (14 by 20 in. ); M-Med ium (22 by 29 in. 1; L-Large (30 by 40 in. o r  larger)  
(Photos are  l isted under  small size. 1 

Field F: Type of graphic code (see fig. 6) (Type art) 

A Orthographic drawing G Flow diagram o r  steps of procedure 
B Schematic drawing H Char t  
C Three-dimensional l i ne  drawing I Slide 
D Three-dimensional cont inuous tone J Patent drawings (NASA only)  
E Photograph cont inuous tone K Exploded views 
F Retouched photograph L Maps, plot plans, and f loor plans 

Field G: Secur i ty  classif ication code (Class) 

General AEC restr icted data 

U Unclassif ied X Confidential Restricted Data (CRD) 
C Confidential Y Secret Restricted Data (SRD) 
S Secret Z Top Secret Restricted Data (TSRD) 
T Top Secret 
P Propr ietary 

Field H: I l lus t ra tor  (Art is t )  

To conserve space o n  the i l lus t ra t ion  data pr intout ,  t h e  i l lus t ra tors  in t h e  I l lus t ra t ion  Section 
w i l l  be identif ied by i n i t i a l  only, except for  the  fol lowing other groups: 

SD Statistical Draft ing 
SP Special Presentations 

PL PhotoLab 
OC Outside Contractor 

Field I: Senior au tho r  

Senior  author, project engineer, and/or inventor  w i l l  be identif ied by last name first, t h e n  
f i r s t  and second in i t ia l .  

Field J: Job order o r  E-number 

Job order w i l l  be a 7-digit series; it can be verif ied by the  Lewis Finance Division. E-number i s  assigned 
by t h e  Report Control  Section of t he  Management Services Division. 

Field K: Descript ion (Keyword, description) 

Descript ion w i l l  be wr i t ten  o n  the  keyword system, for  example, 

F-1i,6 . -,.. - - - - - . . -  - --- 
~. l - i~kk;ZUiul  C b;~&t-iiECH &I i?Cf;:firT - Standard wr i t i ng  

I RcRRFT v- 1 06 SI-fPEF.:SGM I C RESEARCH - Keyword wr i t i ng  
Y 

\-- Keyword 



B Schematic drawing -...-. 
Electronic, piping, etC. 

... A Orthographic drawing 
Two-dimensional illustrations 
in iine o r  ione 

Figure 6. - Types of graphics. 



F Retouched photograph ....................... 
Clar i f ies unclear o r  shadowed areas 
and removes o r  adds objects 

LEACHING 
PRESSING 

G Flow diagram 

Demonstrates flow. movement. 
o r  steps of procedure. 

,------- Organization charts 

H Charts ...................... 
Usually break down 
in to  two groups 

Descriptive charts t Usually contain words, i 
symbols, and l o r  pictures 

Figure 6. - Continued. 



Figure 6. - Concluded. 



04 AERODYNAMICS 

AERODYNAMI C CHARACTER1 ST1 CS 01-01 AlRFOl L AND WING AERODYNAMICS 01-03 

L i f t ,  drag, and f ac to r s  a f f e c t i n g  
p i t c h ,  r o l l  and yaw. 

Aerodynamics of wings and a i r f o i l  
shapes and forms. 

AERODYNAMICS OF BODIES 01-02 

Aerodynamics o f  bodies of revo lu t ion ,  
cy l inders ,  cones and l i f t i n g  bodies. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RELATED TOP I CS : 

Wind Tunnels 11-02 Boundary Layer Technology 12-01 

Wind tunnel  and Shock tube i n s t a l l a t i o n s ,  Boundary layer  f l ow and mechanics, 
t e s t  programs, and technology. inc lud ing  boundary layer  con t r o l ,  

combustion con t r o l ,  separat ion, 
t r a n s i t i o n ,  and turbulence. 

02 AIRCRAFT 

COMMERCIAL AND GENERAL AVIATION ' 02-01 SUPERSON l C TRANSPORT 02-08 

Design, opera t ion  and maintenance o f  
s p e c i f i c  a i r c r a f t  used i n ,  o r  being 
developed f o r ,  c i v i l  a v i a t i on ;  a i r -  
p o r t s  and f a c i l i t i e s ;  a i r  t r a f f i c  
c o n t r o l  and nav igat ion.  

Research i n  supersonic t ranspor t  
types, concepts, spec i f i ca t i ons ,  
and performances. 

HELICOPTERS AND GROUND 02-05 AIRCRAFT NOISE AND SONIC BOOM 02-09 
EFFECT MACHI NES 

Aerodynamics, mechanical and com- 
He l i cop te rs ,  r o t a r y  wing a i r c r a f t ,  bus t ion  no ise generated by a i r c c a f t  
ground e f f e c t  machines, hoverc ra f t ,  and methods o f  noise reduct ion.  
f l y i n g  p la t forms,  e tc .  

STOL/VTOL A I RCRAFT 02- 07 AIRCRAFT SAFETY AND SAFETY 02- 10 
DEVl CES 

A i r c r a f t  capable o f  shor t  o r  
v e r t i c a l  takeo f fs  and landings. A i r c r a f t  sa fe ty  studies, accident 

inves t iga t ion ,  safety  techniques 
and sa fe ty  devices. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - -  
1. New top ic .  



RELATED TOPIC: 

Navigat ion Systems 21-03 

Spacecraft and a i r c r a f t  nav iga t ion  
systems inc lud ing  s t a r  t rackers,  i n e r t i a l  
systems, doppler and s t e l l a r  nav igat ion;  
and nav iga t ion  instruments. 

FUEL CELLS AND CHEMICAL BATTERIES 03-02 HYDRAULIC AND PNEUMATIC SYSTEMS 03-04 

Electrochemical ,  biochemical and Hydraul ic  and pneumatic components, 
regenerat ive f ue l  c e l l s ;  s i l v e r  cadmium, systems, and instrumentat ion. 
n i cke l -ox ide  and o ther  ba t t e r i es .  

SOLAR SPACE POWER 03-03 AUXl L l  ARY ELECTRI CAL SYSTEMS 03-06 

Pho tovo l ta i c  c e l l s ,  so l a r  c e l l s ,  
so l a r  energy, absorbing f i lms ;  
so l a r  energy converters and 

E l e c t r i c  a u x i l i a r y  power supply 
systems, d i s t r i b u t i o n  systems, 
components, and appl icat ions.  

so l a r  power systems. - - - - - - - -_ -_ - -_ -_ -_ - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
RELATED TOPICS: 

Nuclear A u x i l i a r y  Power 22- 04 Auxi 1 i a r y  Propu 1s ion  28- 0 1 

Nuclear a u x i l i a r y  reactor ,  i so top i c  Spacecraft  p ropu ls ion  systems o ther  
space power, and s p e c i f i c  systems. than t h e  main p ropu ls ion  system (steer- 

i ng  j e t s ,  re t ro rocke ts ,  and p ropu ls ion  
u n i t s  f o r  ex t raveh icu la r  operat  ions). 

B l  OLOGICAL RADlATl ON EFFECTS 

E f f ec t s  o f  r ad i a t i on  on the  human 
body and o ther  1 i v i n g  organisms. 

EXTRATERRESTRIAL L l  FE 04-02 

CLINICAL MEDICINE 

General medicine, body systems and 
funct ions,  diseases, and drugs. 

Exobiology and de tec t ion ,  s imulat ion,  
and genesis o f  l i f e  ou ts ide  ear th .  



AEROSPACE MEDICINE 04- 04 B l OCHEM 1 STRY 04- 09 

Aerospace medical problems and s tud ies,  
e.g. t o x i c i t y  and weightlessness; 
medical aspects o f  ast ronaut  perform- 
ance reac t ion ,  and neurophysiology. 

PHYS 1 OLOG 1 CAL FACTORS 04-06 

Functions r e l a t e d  t o  body composit ion, 
phys ica l  performance react ion,  and 
neurophysiology. 

Chemistry of l i v i n g  organisms 
and physiochemistry.  

B l OLOGY (GEN) 04- 1 1 

Microb io logy,  ecology, botany, 
genet ics  and cyto logy.  

PSYCHOLOGICAL FACTORS 04- 07 

Factors r e l a t e d  t o  psychology, 
psych ia t ry ,  i nd i v i dua l  and group 
behavior,  crew t r a i n i n g  and t es t i ng .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RELATED TOPIC: 

Chemical Analys is  06-03 

Q u a l i t a t i v e ,  quan t i t a t i ve ,  X-ray, 
chromatography, and o ther  
a n a l y t i c a l  techniques. 

MAN-MACHI NE SYSTEMS 05-01 CREW SAFETY AND PROTECTI VE 05-03 
CLOTH l NG 

Systems i n  which man and machine 
a re  i n t e r r e l a t ed .  Surv iva l  techniques, escape, rescue, 

and p r o t e c t i v e  c l o t h i n g  and equipment. 

BIOINSTRUMENTATION 05-02 HUMAN ENG 1 NEER 1 NG 05-06 

Biote lemetry ,  medical e l ec t r on i cs ,  
phys io log ica l  monitors,  b i o l o g i c a l  
measurement, and b i o l o g i c a l  data 
hand1 ing. 

Design and engineering of devices, 
equipment, and a r t i f i c i a l  environments 
t o  the  requirements o f  man. 



LIFE SUPPORT SYSTEMS 05-09 CYBERNETICS AND BlONlCS 05- 12 

Systems t ha t  support l i f e  i n  space- 
c r a f t ,  i s o i a t i o n  chambers o r  
un inhabi tab le  environments, i nc lud ing  
space cabin atmosphere, food, 
water, and waste disposal.  

Methods o f  con t r o l  and communications 
common t o  i i v i n g  organisins and 
machines and those systems t h a t  
f unc t i on  i n  the manner o f  o r  
resembling human systems. 

Spacecraft s t e r i l i z a t i o n ,  s t e r i l i -  
za t i on  methods, c lean rooms, and 
contaminat ion con t r o l .  

ELECTROCHEMI STRY 

06 CHEMISTRY 

06-02 LUMl NESCENCE 

Electrochemical  processes, e l e c t r o l y s i s ,  Chemiluminescence, f luorescence, 
and e l e c t r o l y t i c  processes. phosphorescence, bioluminescence, 

and re la ted  topics. 

CHEMl CAL ANALYS l S 

Q u a l i t a t i v e ,  quan t i t a t i ve ,  X-ray, 
chromatography, and o ther  
ana l y t i ca l  techniques. 

06-03 PHOTOCHEMISTRY 

Photo lys is ,  photosynthesis, and 
actinornetry. 

CHEMICAL PROCESSES AND 06-05 
ENGINEERING 

Chemical processes and s p e c i f i c  
chemical react ions such as ox ida t ion ,  
n i t r a t i o n ,  hydrogenation, e tc .  _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

RELATED TOPIC: 

Biochemistry 

Chemistry o f  l i v i n g  organisms and 
ph'ysiochemistry. 

1. Revised t i t l e ;  former ly  CHEMILUMINESCENCE. 



SPACE COMMUNICATIONS 07-01 COMMUNICATION SYSTEMS 07-05 

Reentry, lunar,  i n te rp lane ta ry ,  
sate1 l i t e ,  and spacecraf t  communi- 
cat ions.  Does no t  inc lude  references 
t o  Communications S a t e l l i t e s ,  f o r  
which see 07-02. 

Types o f  communication systems; e.g., 
t e l e v i s i o n ,  d i g i t a l ,  etc. ,  and s p e c i f i c  
systems; e.g., Defense Communication 
Systems, Deep Space Network, e tc .  

COMMUNICATION SATELLITES 07-02 TELEMETRY 

SYNCOM, EARLY BIRD, ECHO, TELSTAR, 
and o ther  communication s a t e l l i t e s .  

Data transmission and measuring, 
b io te lemetry ,  telephotometry,  
and telepsychometry. 

TRACK I NG 07-03 R A D I O  NOISE 07- 10 

Track ing i n s t a l l a t i o n s ,  personnel, Studies o f  r ad i o  no ise sources, 
equipment, and systems us ing rad io ,  random noise, s ignal - to-no ise r a t i o ,  
radar,  i n f ra red ,  o r  o p t i c a l  techniques. no ise reduct ion, and no ise measurement. 

COMMUNICATION EQUIPMENT 07-04 COMMUNICATION THEORY 07- 13 

Communication equipment, i nc lud ing  In format ion theory, coding automata 
rad io ,  microwave, i n f r a red ,  l i g h t  theory, s ignal  processing, and 
and t e l e v i s i o n  equipment. dec is ion  theory. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

RELATED TOPI CS: 

Radar Equipment 

Radar types, app l i ca t i ons  and 
component pa r t s .  

09-02 Antennas 

Radar and r ad i o  antennas and 
app l i ca t ions .  

D l  G ITAL AND ANALOG COMPUTERS 08-01 DATA PROCESS ISJG 08-05 

Computer hardware, s t ruc tu re ,  
pe r iphera l  equipment, and app l i -  
ca t ions ;  hyb r i d  computers. 

Automatic source data processing, 
data handl ing, conversion and 
compression. 

COMPUTER SOFTWARE 08-02 AIRBORNE OR SPACEBORNE COMPUTERS 08-13 

Programming and computer languages, Computer design f o r  onboard 
systems analys is ,  data management. spacecraft  o r  a i r c r a f t  use. 



RADAR EQU IQMENT 

Radar types,  a p p l i c a t i o n s ,  and 
component pa r t s .  

C l RCU l TRY 

C i r c u i t  t heo ry ,  p roduc t i on  techn iques,  
r e l i a b i l i t y ,  p r o t e c t i o n ,  and a p p l i c a -  
t i o n s .  For m i c r o c i r c u i t s  see 10-05 
M i c r o e l e c t r o n i c s .  

SEM I CONDUCTORS AND TRANS I STORS 09-03 ELECTR I CAL EQUl PMENT 09- 13 

Semiconductors and t r a n s i s t o r s ;  types,  Generators, motors,  connectors,  and 
devices,  m a t e r i a l s ,  and a p p l i c a t i o n s .  i n s u l a t i o n ;  design and a p p l i c a t i o n .  
See a l s o  S o l i d  S t a t e  Devices 26-03. 

ANTENNAS 09-04 AMPLIFIERS 09- 15 

Radar and r a d i o  antennas and 
a p p l i c a t i o n s .  

ELECTRONIC COMPONENTS 

Types o f  e l e c t r o n i c  a m p l i f i e r s ,  
design, and a p p l i c a t i o n .  For f l u i d  
a m p l i f i e r s  see a l s o  12-07 F l u i d i c s .  

Types, design, a p p l i c a t i o n s ,  
packaging, and r e l i a b i  l i t y .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RELATED TOP I CS : 

A u x i l i a r y  E l e c t r i c a l  Systems 03-06 Communication Equipment 07-04 

E l e c t r i c  a u x i l i a r y  power supply Communication equipment, i n c l u d i n g  
systems, d i s t r i b u t i o n  systems, rad io ,  microwave, i n f r a r e d ,  l i g h t ,  
components, and a p p l i c a t i o n s .  and t e l e v i s i o n  equipment. 

10 ELECTRONICS 

FEEDBACK AND CONTROL THEORY 10-02 MICROELECTRONICS 10-05 

Systems, techniques,  and designs.  M i c r o c i r c u i t s ,  m i c r o e l e c t r o n i c  
devices and components, micro-  
m i n i a t u r i z e d  e l e c t r o n i c  equipment. 

ELECTROMAGNETIC RADIATION 10-03 

Wave propagat ion,  e lec t romagnet ic  e f f e c t s ,  
p r o p e r t i e s ,  de tec t i on ,  and a p p l i c a t i o n .  



% 1 FACILOTIES, RESEARCH AND 
SUPPORT 

WIND TUNNELS 11-02 TEST FACILITIES 11-06 

Wind tunnel and shock tube i n s t a l l a t i o n s ,  Test ranges, cen t r i fuges ,  engine 
t e s t  programs, and technology. See a l so  t e s t  stands, rocket t e s t  i n s t a l l a -  
Subject Group 01 Aerodynami cs. t i ons ,  and reactor  t e s t  f a c i l i t i e s .  

SIMULATORS AND SIMULATION 11-03 SPACECRAFT GROUND SUPPORT' I 1-07 

Solar,  space, and environment Launch f a c i l i t i e s ,  con t r o l  networks, 
s imulators ,  vacuum chambers, and veh i c l e  maintenance and serv ic ing .  
s imu la t ion  programs, methods, and For spacecraft  t r ack i ng  s t a t i ons  and 
technology. networks, see Topics 07-03 and 07-05. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RELATED TOPI CS: 

Track ing 07-03 Communication Equipment 07-04 

Track ing i n s t a l l a t i o n s ,  personnel, Communication equipment, i nc lud ing  
equipment, and systems us ing radio,  rad io ,  microwave, i n f r a red ,  l i g h t  
radar ,  i n f r a red ,  o r  o p t i c a l  techniques. and t e l e v i s i o n  equipment. 

12 FLUID MECHANICS 

BOUNDARY LAYER TECHNOLOGY~ 12-01 FLUIDICS 1 2-07 

Boundary l aye r  f l ow  and mechanics, 
i n c l ud i ng  boundary layer  con t r o l ,  
combustion c o n t r o l ,  separat ion, 
t r a n s i t i o n ,  and turbulence. 

F l u i d  amp l i f i ca t i on ,  f l u i d  l og i c ,  
c i r c u i t s ,  and f l u i d  devices. 

GAS DYNAMICS 12-03 FLUID FLOW 

Appl ied and t heo re t i ca l  gas dynamics, L iqu id  f l ow,  hydromechanics, and 
problem so lv ing ,  hypersonic and c a v i t a t i o n  f low;  does not  inc lude 
r a r e f i e d  gas dynamics. gas o r  a i r  f low.  - - - - - - _ - -__ -_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

RELATED TOP I C : 

Aerodynamic Charac te r i s t i cs  01-01 

L i f t ,  drag, and f ac to r s  a f f e c t i n g  
p i t c h .  r o l l  and yaw. 

1. New t i t l e ;  former ly  GROUND SUPPORT SYSTEMS. This  t o p i c  has been reduced i n  scope by 
removing a i r c r a f t  ground support. 

2. New t i t l e  and scope; former ly  BOUNDARY LAYER FLOW. This t op i c  now incorporates the 
previous t o p i c  12-11, BOUNDARY LAYER MECHANICS. 



EARTH RESOURCES 13-01 UPPER EARTH ATMOSPHERE 13-05 

Earth resources, oceanographic and 
hydrospheric s tud ies;  the  r o l e  o f  
sate1 l i t e s  i n  oceanography and 
na tu ra l  resource development, 
a g r i c u l t u r e ,  f o res t r y ,  urban 
development. 

Ear th  atmosphere above the 
troposphere; ionospheric composit ion, 
phenomena, chemical react ions 
and s a t e l l i t e  measurement. 

GEODESY AND CARTOGRAPHY 13-02 GEOLOGY AND S E l  SMOLOGY 13-06 

Geodetic pos i t i ons ,  s a t e l l i t e  
surveying, geodet ic appl icat. ions, 
mapping techniques, analyz ing 
methods, and mapping systems. 

Ear th  geology, petrography, and 
orography; earthquake detect ion,  
measuring and record ing instruments, 
and t heo re t i ca l  models. 

GEOMAGNETISM 13-03 GRAVITATION 13-09 

Geomagnetic anomaly, f i e l d s ,  l a t i t udes ,  G rav i t a t i ona l  theory, e f f e c t  and 
pu lsa t ions ,  storms, and measuring f i e l d s ,  equations and p o t e n t i a l ;  
and data t r ansm i t t i ng  instruments. a n t i g r a v i t y ,  g r a v i t a t i o n a l  co l lapse,  

and g r a v i t y  grad ient  con t r o l  o f  
s a t e l l i t e s .  - - - - - -_ - - - - -__ -_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

RELATED TOP I CS : 

Meteoro log ica l  S a t e l l i t e s  20-02 Sound i ng Rockets 31-09 

Nimbus, T i r os ,  meteorological  
data from sate1 1 i tes. 

Radiat ion Be l t s  29-03 

Upper atmosphere aerology and 
meteorology probes (Aerobee, 
A lgo l ,  Archer, e tc . )  and o the r  
small launch vehic les.  

Inner and outer  r a d i a t i o n  be l t s ,  
Van A l l e n  Be l t ,  a r t i f i c i a l  r a d i a t i o n  
b e l t s ,  and trapped rad i a t i on .  

1. New t i t l e .  There has been no change i n  scope. 



"% iNSTRUIMENTATtON AND 
PHOTOGRAPHY 

SPACECRAFT l NSTRUMENTAT l ON 14-01 TEMPERATURE MEASUREMENT 14- 15 

Spacecraft  instruments, gauges, 
i nd i ca to r s ,  and instrument systems. 

Heat and temperature measuring 
devices, app l i ca t ions ,  and systems. 

SENSORS AND TRANSDUCERS' 14-02 PRESSURE MEASUREMENT 14- 16 

Sensing elements used i n  space 
veh ic les  o r  aerospace services; 
pressure, temperature, acoust ic  
t ransducers, e tc .  

Pressure measuring devices, 
app l i ca t ions ,  and systems. 

PHOTOGRAPHY 14- 08 D I SPLAY SYSTEMS 14-23 

Cameras and photographic equipment 
and methods inc lud ing  o p t i c a l ,  
a e r i a l ,  and radar photography. 

Cathode ray  tubes and d i sp l ay  
techniques and p r i nc i p l es .  

INFRARED TECHNOLOGY 14- 10 DATA RECORDING 14- 24 

I n f r a r e d  devices, inc lud ing  scanners, 
detectors ,  f i l t e r s ,  cameras, 
and masers. 

Data recorders and record ing 
systems and techniques. 

INSTRUMENT STANDARDS AND 14- 14 
CALI BRATI ON TECHN l  QUES 

Measurement and r a d i a t i o n  standards 
and c a l i b r a t i o n  o f  instruments. _ _ _ _ _ _ _ - _ _ - _ _ _ - _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - -  

RELATED TOPICS: 

B io inst rumentat ion 05-02 Meteoro log ica l  Instruments 20- 08 

Biote lemetry ,  medical e l ec t r on i cs ,  
phys i o l og i ca l  moni tor ing,  b i o l o g i c a l  
measurement, and b i o l o g i c a l  data 
hand1 ing.  

Types and uses o f  meteoro log ica l  
instruments. 

Telemetry 07-08 Navigat ion Systems 21-03 

Data transmission and measuring, Spacecraft and a i r c r a f t  nav iga t ion  
b io te lemet ry ,  telephotometry,  systems i nc l ud i ng  s t a r  t rackers ,  in-  
and telepsychometry. e r t i a l  systems, doppler and s t e l l a r  

nav igat ion,  and nav iga t ion  instruments. 

1 .  New t i t l e  and scope; former ly  SENSORS. This t op i c  now incorporates the previous 

top i c 14-03, TRANSDUCERS. 



15 M A C H I N E  ELEMENTS A N D  
PROCESSES 

BEARINGS AND GEARS 1 5-0 1 METAL FORM l NG 15-08 

Types o f  bea r i ngs  and gears,  uses, 
m a t e r i a l s ,  and a p p l i c a t i o n s .  

Theory, techniques,  and processes o f  
me ta l  f o rm ing  o t h e r  than mach in ing .  

LUBRICATION AND LUBRICANTS 15-02 QUALITY CONTROL AND RELIABILITY 15-09 

L u b r i c a t i o n  m a t e r i a l s ,  systems, 
and a p p l i c a t i o n s .  

MACH l N I NG 

Product  development, q u a l i t a t i v e  t e s t i n g  
and a n a l y s i s  o f  m a t e r i a l s  and 
s t r u c t u r e s ,  and re1 i a b i  1 i t y  c r i t e r i a  
f o r  components and s t r u c t u r e s .  

Mach in ing  processes and techn iques 
and machine t o o l s .  

15-03 PUMPS 

FRICTION AND WEAR 

Types o f  f r i c t i o n ,  f r i c t i o n  measurement 
and e f f e c t s ,  f r i c t i o n l e s s  environment,  
and wear e f f e c t s .  

Pumps, pump sea ls ,  and pumping i n  
aerospace techno logy.  

VACUUM TECHNOLOGY 

Vacuum systems, techn iques and 
processes;  vacuum t e s t i n g  measurement 
and m a t e r i a l  f a b r i c a t i o n .  

SEALS 15-05 NONDESTRUCTIVE TESTING 15-16 

Sea lants ,  gaskets, packing,  leakage, 
s e l f - s e a l i n g  m a t e r i a l s ,  and s e a l i n g  
techn iques.  

WELD l NG 

Techniques and processes f o r  t h e  non- 
d e s t r u c t i v e  t e s t i n g  o f  m a t e r i a l s ,  
i n c l u d i n g  i n f r a r e d ,  u l t r a s o n i c ,  and 
X-ray t e s t i n g .  

Brazing,  bonding, s o l d e r i n g ,  and 
we ld ing  techn iques and processes;  
w e l d a b i l i t y  o f  v a r i o u s  m a t e r i a l s ,  
and p r o p e r t i e s  and c h a r a c t e r i s t i c s  
o f  welds. 

1 
15-06 TURBOMACH l NERY 

A x i a l  f l o w  machines, c e n t r i f u g a l  com- 
p resso rs  and pumps, gas t u r b i n e s ,  
turbocompressors, t u r b i n e  pumps, tu rbo-  
fans ,  tu rbogenera tors .  

16 MASERS 

LASERS AND MASERS 16-0 1 LASER APPLICATIONS 16-02 

References t o  l a s e r s  and masers i n  Laser communications, l a s e r  
genera l ,  l a s e r  t heo ry ,  and types o f  photography, and l a s e r  rang ing .  
l ase rs  and masers. 

1 .  New t o p i c .  



1 7 MATERIALS, METALLIC 

ALUM l NUM 17-0 1 

Aluminum, aluminum a1 loys,  compounds and 
powdered aluminum; p roper t ies  and uses. 

BERYLL l UM 17-02 

Bery l l ium,  b e r y l l i u m  a l l o y s  and 
compounds; p rope r t i e s  and uses. 

L  l QU l D METALS 17-05 

Charac te r i s t i cs ,  p roper t ies ,  technology, 
and uses o f  l i q u i d  metals. 

STEEL 17-08 

Types o f  s t ee l  and s t a i n l ess  s t ee l  
a l l o y s ;  p rope r t i e s  and uses. 

TITANIUM 17- 10 

T i tan ium and t i t a n i u m  a1 loys, 
p roper t ies  and uses. 

REFRACTORY METALS 17-12 

Refractory  metals and a1 loys, and 
supera l loys;  p roper t ies  and uses. 

METALLURGY 17-13 

Powder meta l lurgy,  s i n t e r i ng ,  
f ractography and meta 1 lography. 

CORROS l ON 17-19 

Metal corros ion,  s t ress corros ion,  
co r ros ion  prevent ion, and t e s t s  
f o r  corros ion.  

METAL CRYSTALS 17-22 

St ructure,  defects ,  and technology 
o f  metal c r ys ta l s .  

ADHES l VES 18-01 ELASTOMERS 18-05 

Types o f  adhesives, p roper t ies  and uses. Spec i f i c  elastomers, p roper t ies  and uses. 

CERAM l CS 18-03 GRAPH l TE 18- 07 

Spec i f i c  ceramics, p roper t ies ,  and uses. Graphite,  py ro l  i t i c  graphi te ,  pyro- 
graphic  a l l o y ;  p roper t ies  and uses. 

COAT l NGS 18-04 POLYMERS 18- 09 

Types o f  coat ings,  p roper t ies  and 
uses; coa t ing  techniques. 

Types o f  polymers, p rope r t i e s  and uses; 
polymer chemistry and polymer physics. 

1 .  A  prev ious t o p i c  i n  t h i s  group, 18-24., THERMAL INSULATION, has been incorporated i n t o  
t o p i c  33-05, THERMAL PROTECT1 ON. 



Spec i f i c  p l a s t i c s ,  thermoplast ics ,  
res ins ,  thermosett ing p l a s t i c s ,  h igh  
temperature p l a s t i c s ,  s i l i cones  and 
styrenes; p rope r t i e s  and uses. 

COMPOS l TE MAT E R l  ALS 

Types o f  composite mate r ia l s ,  i nc lud ing  
laminates, sandwich mate r ia l s  and 
cermets; p roper t ies  and uses. 

RE1 NFORCED MATERIALS AND FIBERS' 18-20 

Mate r ia l s  re in fo rced  by inc lus ions ,  
f i b e r  reinforcement,  whiskers, f i l a -  
ment wound vessels. See a l so  Topic 
18-21, Composite Mate r ia l s .  __ - - -_ - - - - - -_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

RELATED TOP I CS : 

Thermal Pro tec t ion  33-05 Ab la t i on  33-07 

Methods and mate r ia l s  used i n  thermal Ab la t i on  studies, a b l a t i n g  ma te r i a l s ,  
insubat ion and p r o t e c t i o n  and f o r  and app l i ca t ions  t o  reen t ry  veh ic les  
var ious types o f  cool ing.  and rocket  nozzles. 

19 MATHEMATICS 

APPLl ED MATHEMATICS 19-01 CELESTIAL MECHANI CS AND 19-06 
ORBITAL CALCULATI ONS 

Mathematical app l i ca t i ons  i n  phys ica l ,  
b i o l o g i c a l  and aerospace sciences. Mathematical ca l cu l a t i ons  f o r  c e l e s t i a l  

mechanics, spacecraf t  o r b i t s  and 
spacecraf t  and b a l l i s t i c  t r a j e c t o r i e s .  

NUMERI CAL ANALYSI S 19-03 PROBAB I LITY AND STAT1 ST1 CS 19-10 

Mathematical models, t heo re t i ca l  S t a t i s t i c a l  techniques and app l i ca t ions ,  
s tud ies and app l i ca t ions .  p r o b a b i l i t y  and r e l i a b i l i t y  theory,  

p r o b a b i l i t y  equations, and problem 
solv ing.  

1.  New t i t l e  and scope; former ly  REINFORCED MATERIALS. This  t op i c  now incorporates the  
previous t o p i c  18-06, FIBER TECHNOLOGY. 



METEOROLOG l  CAL SATELLITES 20-02 CLOUD RESEARCH 20- 07 

Nimbus, T i r os ,  meteoro log ica l  
data from s a t e l l i t e s .  

Types o f  c loud formation, c loud  physics, 
nephanalysis, and c loud seeding. 

WEATHER FORECASTING 20- 04 METEOROLOG I GAL l NSTRUMENTS 20- 08 

Methods and instruments o f  weather Types and uses o f  meteoro log ica l  
data a c q u i s i t i o n  and processing; instruments. 
theory and methods o f  weather p red i c t i on .  

M I  CROMETEOROLOGY 20-06 CLEAR AI R TURBULENCE 20- 10 

Smal lest sca le  observat ion o f  phys ica l  Causes, e f f ec t s ,  and methods o f  
and dynamic occurrences w i t h i n  the  de tec t  ion. 
sur face boundary layer  o f  t he  
atmosphere; inc ludes turbulence, a i r  
p o l l u t i o n ,  launch condi t ions.  - --.- - . - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

RELATED TOPIC: 

Upper Ear th  Atmosphere 13-05 

Ear th  atmosphere above t he  
troposphere; ionospher ic  composit ion, 
phenomena, chemical reac t ions  
and s a t e l l i t e  measurement. 

21 NAVIGATION 

NAVIGATION SYSTEMS 21-03 RENDEZVOUS AND DOCKING 21-07 

Spacecraft  and a i r c r a f t  nav iga t ion  Rendezvous guidance, rendezvous 
systems i nc l ud i ng  s t a r  t rackers,  i n e r t i a l  t r a j e c t o r i e s  and docking techniques. 
systems, doppler and s t e l l a r  nav igat ion;  
and nav i ga t i on  instruments. 

GUIDANCE SYSTEMS 21-06 

Spacecraft  guidance and con t r o l ,  
midcourse guidance and reen t ry  
guidance, and spacecraf t  guidance 
sy s tems. 



22 NUCLEAR ENGINEERING 

NUCLEAR PROPULS I ON 22-02 NUCLEAR RAD I ATI ON HAZARDS 22-05 

Nuclear rocke t  engines,  s p e c i f i c  
reac to rs ,  ground and f l i g h t  t e s t s .  

Nuclear r e a c t o r s  and r a d i o a c t i v i t y  
hazards, s h i e l d i n g ,  s a f e t y  p recau t ions  
and m o n i t o r i n g  instruments.  

NUCLEAR AUXILIARY POWER 22-04 REACTOR FUELS 22- 10 

Nuclear a u x i l i a r y  reac to rs ,  i s o t o p i c  Fuel c h a r a c t e r i s t i c s ,  elements, 
space power, and s p e c i f i c  SNAP systems. and development. 

L l GHT 23-0 1 ULTRASONICS 23-08 

L i g h t  s c a t t e r i n g ,  measurement 
e f f e c t s  and t ransmiss ion.  

Use i n  medic ine and m a t e r i a l s  research,  
abso rp t i on  p r o p e r t i e s  and e f f e c t s .  

ACOUST l CS 23-03 MAGNETISM 23- 16 

Acoust ic  a t t e n u a t i o n ,  s imu la t i on ,  
s c a t t e r i n g  r a d i a t i b n  and v i b r a t i o n ;  
hydroacoust ics .  

Theory and research,  aeromagnetism, 
ferromagnetism, hydromagnetism, 
paramagnetism, and thermomagnetism. 

CRYOGENICS 23-04 MICROWAVE AND SUBMILLIMETER 23- 18 
WAVE TECHNOLOGY 

Low temperature research.  For 
c ryogen ic  p r o p e l l a n t s  see 27-01. Microwave research,  measurement 

techniques,  generat ion ,  modulat ion,  
and absorp t ion .  

OPT l CS 23-06 

O p t i c a l  equipment and technology,  
e l e c t r o n  o p t i c s ,  c r y s t a l  o p t i c s ,  f i b e r  
o p t i c s ,  and o p t i c a l  p r o p e r t i e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RELATED TOPICS: 

S t e l l a r  Astronomy and Cosmology 30-02 So la r  and P lane ta ry  Astr.onomy 30-08 

S t e l l a r ,  g a l a c t i c  astronomy, i n c l u d i n g  So la r  a c t i v i t y ,  phys ics ,  s o l a r  t e l e -  
radioastronomy; o r i g i n  and e v o l u t i o n  scopes and obse rva to r i es ,  p l a n e t a r y  
o f  t h e  un iverse.  composi t ions,  sur faces,  atmospheres. 



Combustion Physics 33-01 

Combustion phenomena, k i n e t i c s ,  
i n s t a b i l i t y ,  detonat ion,  and theory. 

24 PHYSICS, ATOMIC, MOLECULAR, 
AND NUCLEAR 

ATOM l C PHYS l CS 24- 0 1 NUCLEAR PHYSl CS 

Atomic theory, c o l l i s i o n ,  beams, 
energy, reac t ions ,  and p roper t ies .  

Nuclear p a r t i c l e s ,  s t r uc tu re ,  
react ions,  and force. 

MOLECULAR PHYSICS 24-02 RADIOACTIVITY 24- 08 

Molecular theory, energy, s t ruc tu re ,  Measurement, detect ion,  ma te r i a l ,  
c o l l i s i o n ,  beams, p roper t ies ,  waste, f i s s i o n  products,  and 
molecules, and instrumentat ion. rad ioac t i ve  elements. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RELATED TOP I C :  

Electromagnet ic Radiat ion 10-03 

Wave propagat ion, electromagnet ic 
e f f e c t s ,  p rope r t i e s ,  detect ion,  
and app l i ca t i on .  

MAGNETOHYDRODYNAMICS 25-01 PLASMA DYNAMICS 25-03 

Magnetohydrodynamic theory and 
app l i ca t i ons .  

Plasma theory, conduc t i v i t y ,  diagnos- 
t i c s ,  plasma pinch, plasma sheath, 
plasma waves, and plasma o s c i l l a t i o n s .  

PLASMA APPLI CAT1 ONS 25-02 ASTROPHYSICAL PLASMAS 25- 1 1 

Plasma a r c  welding, plasma spraying, Solar,  cosmic, and i n t e r s t e l l a r  
plasma power source, plasma j e t  plasmas, so l a r  atmosphere, and 
technology. s t e l l a r  plasma. 



Superconduc t i v i t y ,  superconduct ing  
magnets, superconduct ing  t r a n s i t i o n  
tempera tures ,  c r i t i c a l  temperatures,  
and c r i t i c a l  f i e l d  curves o f  
superconduct ing  m a t e r i a l .  

D i e l e c t r i c  m a t e r i a l  i n c l u d i n g  d i -  
e l e c t r i c  cons tan t  o f  m a t e r i a l s ,  
e l e c t r i c  losses and ohmic r e s i s t a n c e  
o f  compounds, p e r m e a b i l i t y  and 
p o l a r i z a t i o n  o f  d i e l e c t r i c  substances 
and media. 

SOLID STATE DEVICES 26-03 EPITAXIAL DEPOSITION 26-08 

Devices u s i n g  s o l i d  s t a t e  components, E p i t a x i a l  f i l m  d e p o s i t i o n  techn iques;  
d iodes,  and r e c t  jf i e r s .  e l e c t r i c a l  p r o p e r t i e s  o f  e p i t a x i a l  

depos i t ed  f i l m s  and a p p l i c a t i o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RELATED TOPIC: 

Semiconductors and T r a n s i s t o r s  09-03 

Semiconductor and t r a n s i s t o r  types,  
dev ices ,  m a t e r i a l s ,  and a p p l i c a t i o n s .  

LIQUID PROPELLANTS 27-01 SOLID PROPELLANTS 27-02 

Cryogenic,  hydrogenic,  and Types, uses, p r o p e r t i e s ;  manufacture,  
t h i x o t r o p i c  p r o p e l l a n t s ;  uses, s to rage  and hand1 i ng, p rope l  l a n t  
p r o p e r t i e s ,  manufacture, s to rage  g r a i n  s t u d i e s ,  and o x i d i z e r s  and 
and hand l i ng ;  o x i d i z e r s  and i g n i t e r s  i g n i t e r s  .used w i t h  s o l i d  p r o p e l l a n t s .  
used w i t h  l i q u i d  p r o p e l l a n t s .  



A U X i i l A R Y  PROPULSiON 28-0 1 JET PRCPULS l CN 28-07 

Spacecra f t  p r o p u l s i o n  systems o the r  
than t h e  main p r o p u l s i o n  system 
( i . e .  s t e e r i n g  j e t s ,  r e t r o r o c k e t s ,  
and p r o p u l s i o n  u n i t s  f o r  e x t r a -  
v e h i c u l a r  ope ra t i ons ) .  

Tu rbo je t ,  p u l s e j e t ,  and ram je t  
p r o p u l s i o n  systems i n c l u d i n g  
s p e c i f i c  engines. 

ELECTRIC PROPULSION 28-02 ROCKET ENGINES, NOZZLES AND 28- 14 
THRUST CHAMBERS 

Propu ls ion  systems by charged 
e l e c t r i c a l  p a r t i c l e s  acce le ra ted  S p e c i f i c  engines used i n  rocke t  
by e l e c t r i c a l  o r  magnet ic f i e l d s ;  p ropu ls ion ,  nozz le  and t h r u s t  chamber 
inc ludes e lec t romagne t i c  and design,  m a t e r i a l s ,  and performance. 
e l e c t r o s t a t i c  p ropu ls ion .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RELATED TOPI C: 

Nuclear P ropu ls ion  22-02 

Nuclear r o c k e t  engines, s p e c i f i c  
reac to rs ,  ground and f l i g h t  t e s t s .  

COSMIC RADIATION 29-0 1 RAD l AT1 ON BELTS 29-03 

Pr imary and secondary cosmic 
r a d i a t i o n ,  g a l a c t i c  and 
s t e l l a r  r a d i a t i o n .  

SOLAR RADIATION AND ACTIVITY 29-02 

So la r  r a d i a t i o n ,  observat ion ,  
i ns t rumen ta t i on ,  hazards t o  space 
f l i g h t ,  p r o t e c t i o n  f rom s o l a r  
r a d i a t i o n ,  s o l a r  storms, s o l a r  

Inner  and o u t e r  r a d i a t i o n  b e l t s ,  Van 
A l l e n  B e l t ,  a r t i f i c i a l  r a d i a t i o n  
b e l t s ,  and t rapped r a d i a t i o n .  

f l a r e s ,  s o l a r  winds, and sunspots. 



1 
STELLAR ASTRONOMY AND COSMOLOGY 30-02 METEORS AND METEOR1 TES 30- 06 

S t e l l a r ,  g a l a c t i c  astronomy, inc lud ing  Meteor p roper t ies  and hazards, 
radioastronomy; o r i g i n  and evo lu t i on  micrometeoroids and micrometeori tes. 
o f  the  universe. 

LUNAR AND PLANETARY EXPLORAT l ON 30-03 

Lunar and p lanetary  environment, 
spacecraft  and veh ic les  used i n  
exp' lorat ion, s p e c i f i c  p ro j ec t s ,  
and lunar  and p lane ta ry  landings. 

SOLAR AND PLANETARY ASTRONOMY 
2 

30-08 

Solar a c t i v i t y ,  physics, so la r  t e l e -  
scopes and observator ies, p lane ta ry  
composit ions, surfaces, atmospheres. 

LUNAR SURFACE 30-05 

Studies o f  the lunar sur face 
and lunar  surface data. _ - - - - - - - - -_ - - - - -__ - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

RELATED TOPICS: 

Space Probes 31-12 Ast rophys ica l  Plasmas 

Lunar and p lane ta ry  probes, Solar,  cosmic, and i n t e r s t e l l a r  
i nc lud ing  Pioneer, Ranger, Mariner,  plasmas, so la r  atmosphere, and 
Voyager, and deep space probes. s t e l l a r  plasma. 

APOLLO AND GEMINI PROJECTS 
3 

31-01 REENTRY VEHl C LES 

A l l  aspects o f  
spacecraft  and 

the  Apo l lo  and Gemini A l l  veh ic les  and maneuverable 
programs. veh ic les  capable o f  en te r ing  a 

p lane ta ry  atmosphere, a l s o  decelera- 
to rs ,  drogues and o ther  devices 
used w i t h  reent ry  vehicles. 

LAUNCH VEH l C LES 31-03 

At las,  Saturn, T i tan ,  o ther  large 
and medium launch vehic les.  

1. New t i t l e  and scope; formerly ASTROPHYSICS AND ASTRONOMY. 

2. New t i t l e  and scope; former ly  ASTRONOMY. The s t e l l a r ,  astrophysics and cosmology 
coverage o f  the previous t op i c  are now incorporated i n  t op i c  30-02, 

3.  New t i t l e  and scope, former ly  APOLLO PROJECT. This t op i c  now incorporates the  
previous t op i c  31-02, GEMINI PROJECT. 



MANNED SPACECRAFT 31-07 EXTRAVEHICULAR OPERATIONS 31-14 

Spacecraft and o r b i t i n g  labora to r ies ,  
p lanet  f l y - by  excursion vehicles, 
post-  Apollomanned program. Does not  
inc lude Apol l o  and Gemini p ro jec ts .  

Astronaut operat ions ou ts ide  t he  
spacecraft ,  space repa i r , space t oo l s  , 
astronaut propuls ion un i t s .  

SOUNDING ROCKETS 31-09 SPACECRAFT ATTITUDE CONTROL 31-15 
AND STABILIZATION 

Upper atmosphere aerology and 
meteorology probes (Aerobee, A lgo l ,  A t t i t u d e  con t r o l  systems, s t a b i l i t y  
Archer, etc.,) and other  smal l  techniques, and inst rumentat ion.  
launch veh ic les .  

1 
SPACE PROBES 31-12 U.S.S.R. SPACECRAFT 31-21 

Lunar and p lane ta ry  probes, inc lud ing  
Pioneer, Ranger, Mariner,  Voyager, 
and deep space probes. 

A1 1 U.S.S.R. spacecraft  and 
programs, manned and unmar,ned. 

SCIENTIFIC SATELLITES 31-13 

Geophysical and astronomical 
s a t e l l i t e s ,  o r b i t i n g  observator ies, 
Discoverer and Explorer s a t e l l i t e s .  
------------------I--------------------------- 

RELATED TOP I CS: 

Communication S a t e l l i t e s  07-02 SPACECRAFT GROUND SUPPORT 11-07 

SYNCOM, EARLY BIRD, ECHO, TELSTAR, 
and o ther  communication s a t e l l i t e s .  

Launch f a c i l i t i e s ,  con t r o l  networks, 
veh i c l e  maintenance and serv ic ing .  
For spacecraft  t r ack i ng  s t a t i ons  and 
networks, see Topics 07-03 and 07-05. 

Spacecraft  Ins t rumentat ion 14-0 1 Meteorolo4ical  S a t e l l i t e s  20-02 

Spacecraft  instruments, gauges, Nimbus, T i ros,  and meteoro log ica l  
i nd i ca to r s ,  and instrument systems. data from s a t e l l i t e s .  

1. New t i t l e ,  formerly RUSSIAN SPACECRAFT. There has been no change i n  scope. 



SHELLS 32-0 1 STRUCTURAL FATIGUE 32-09 

S h e l l  s t r u c t u r e s ,  s t resses ,  loads,  
b u c k l i n g  and v i b r a t i o n .  

STRESSES AND LOADS 32-02 

St resses and loads on launch v e h i c l e s ,  
spacecra f t ,  and aerospace s t r u c t u r e s .  

STRUCTURE V l BRAT l ON AND DAMP l NG 32-04 

V i b r a t i o n  and damping i n  aerospace 
s t r u c t u r e s ,  s p a c e c r a f t  and a i  r f rames; 
panel f l u t t e r .  

Fa t i gue  s t u d i e s  and a n a l y s i s ,  
techniques f o r  aerospace s t r u c t u r e s  
and components. 

SANDWICH CONSTRUCTION 32- 13  

Honeycomb, m u l t i l a y e r  and l am ina ted  
f a b r i c a t i o n ,  techniques and s t r u c t u r e s .  

STRESS ANALYS l S 32-14 

St ress  c a l c u l a t i o n  and a n a l y s i s  o f  
s t r u c t u r e s .  

l MPACT PHENOMENA 32-07 STRUCTURAL TESTS AND RELIABILITY 32-15 

Stud ies  o f  impact phenomena i n  aerospace D e s t r u c t i v e  and n o n d e s t r u c t i v e  
s t r u c t u r e s  and components; a l s o  t e s t i n g  and r e l i a b i l i t y  o f  aerospace 
micrometeoro id  impact damage. s t r u c t u r e s .  

33 THERMODYNAMICS AND 
COMBUSTION 

COMBUSTION PHYSICS 

Combustion phenomena, k i n e t i c s ,  
i n s t a b i l i t y ,  de tona t i on ,  t heo ry .  

HEAT TRANSFER, BAS l C 33-03 

1 
33-01 THERMAL PROTECT1 ON 33-05 

C h a r a c t e r i s t i c s  and s t u d i e s  o f  
va r i ous  forms o f  heat  t r a n s f e r ,  heat  
d i s s i p a t i o n ,  and heat  r e s i s t a n c e .  

Methods and m a t e r i a l s  used i n  thermal  
i n s u l a t i o n  and p r o t e c t i o n  and f o r  
v a r i o u s  types o f  c o o l i n g .  

ABLAT l ON 33-07 

A b l a t i o n  s tud ies ,  a b l d t i n g  m a t e r i a l s ,  
and a p p l i c a t i o n  t o  r e e n t r y  v e h i c l e s  
and rocke t  nozz les .  

REENTRY HEAT TRANSFER 33-04 

Heat t r a n s f e r  problems on r e e n t r y  
and t h e i r  s o l u t i o n .  

1 .  T h i s  t o p i c  now inco rpo ra tes  the  p rev ious  t o p i c  18-2h, THERMAL INSULATION. 



34 GENERAL 

AEROSPACE MANAGEMENT 34-03 INFORMATION TECHNOLOGY 34-65 

Management techniques,  c o s t  c o n t r o l ,  
p r o d u c t i o n  eng ineer ing,  personnel  
management. 

Documentation, i n f o r m a t i o n  process ing 
and r e t r i e v a l ,  and i n f o r m a t i o n  
systems. 

WORLD SPACE PROGRAMS AND 34-04 
AEROSPACE LAW 

NASA programs i n  genera l ,  f o r e i g n  
aerospace programs, i n t e r n a t i o n a l  
cooperat ion ,  law r e l a t e d  t o  space 
and ae ronau t i cs ,  Congressional  
aerospace hear ings.  General 
re fe rences  t o  U.S.S.R. programs 
a r e  i nc luded  i n  t h i s  t o p i c ,  bu t  
f o r  re fe rences  t o  a l l  U.S.S.R. 
spacec ra f t ,  use t o p i c  31-21, 
U.S.S.R. Spacecra f t .  



INDEX 

NUMBER 

Ablation 33-07 
Ablative Materials 33-07 
Acoustics 23-03 
Adhesives 18-0 1 
Aerial Photography 14-08 
Aerodynamic Characteristics 01-01 
Aerodynamics, Airfoil 01-03 
Aerodynamics, Wings 01-03 
Aerodynamics of Bodies 0 1-02 
Aerospace Management 34-0 3 
Aerospace Med i ci ne 04-04 
Air Conditioning 33-05 
Air Traffic Control 02-0 1 
Airborne Computers 08-1 3 
Ai rcraft, STOL/VTOL 02-07 
Aircraft Noise 02-09 
Aircraft Safety 02- 10 
Airfoil Aerodynamics 01-03 
Airports 02-0 1 
Aluminum 17-0 1 
Amp1 if iers (Electronic) 09- 15 
Amplifiers, Fluid 12-07 
Analog Computers 08-0 1 
Analytical Chemistry 06-0 3 
Antennas 09-04 
Anthropometry 05-06 
Apol lo Project 31-01 
Applied Mathematics 19-01 
Astronomical Satellites 31-13 
Astronomy, Planetary 30-08 
Astronomy, Solar 30-08 
Astronomy, Stellar and Galactic 30-02 
Astrophysical Plasmas 25-1 1 
Astrophysics 30-02,30-08 
Atmosphere, Upper Earth 13-05 
Atmospheres, Planetary 30-08 
Atmospheric Entry 33-04 
Atomic Physics 24-0 1 
Attitude Control 31-15 
Automatic Flight Control 21-03 
Auxiliary Electrical Systems 03-06 
Auxiliary Power, NucJear 22-04 
Auxiliary Propulsion 28-0 1 
Aviation, Civi 1 02-0 1 
Aviation Law 34-04 

TOPI C NUMBER 

Batteries, Chemical 03-02 
Bearings 15-01 
Behavior, Individual and Group 04-07 
Beryl 1 ium 17-02 
Biochemistry 04-09 
Bioengineering 05-06 
Bioinstrumentation 05-02 
Biological Radiation Effects 04-0 1 
Biology (General) 04- I 1 
Bioluminescence 06-06 
Bionics 05-12 
Biotelemetry 05-02,07-08 
Bodies, Aerodynamics of 0 1-02 
Boundary Layer Flow 12-01 
Boundary Layer Mechanics 12-0 1 
Brazing 15-06 

Cal ibration 
Cameras 
Cartography 
Cathode Ray Tubes 
Celestial Mechanics 
Centrifuges 
Cerami cs 
Cermets 
Chemical Analysis 
Chemical Batteries 
Chemical Engineering 
Chemica l React ions 
Chemiluminescence 
Circuit Theory 
Circuitry 
Clean Rooms 
Clear Air Turbulence 
Clinical Medicine 
Clothing, Protective 
Cloud Research 
Coat i ngs 
Coherent Light 
Combustion Physics 
Commercial Aviation 
Cornmun i cation, Laser 
Commun i cat ions , Space 



TOP l C 

Communication Blackout 
Communication Equipment 
Communication Satellites 
Communication Systems 
Communication Theory 
Composite Materials 
Computer, Ai rborne or Spaceborne 
Computer, Hybrid 
Computer Hardware 
Computer Software 
Computers, Analog 
Computers, Digital 
Control Theory, Feedback and 
Coo l i ng 
Cor ros ion 
Cosmic Radiation 
Cosmo l ogy 
Creep Tests 
Crew Safety 
Crew Training and Evaluation 
Cryogenic Propellants 
Cryogenics 
Crystals, Metal 
Cybernetics 
Cytology 

Damping, Structural Vibration and 
Data Handling Systems, Biological 
Data Processing 
Data Record i ng 
Decelerators 
Detonators 
Dielectrics 
Digital Computer 
Display Systems 
Dock i ng 
Documentation 

Earth Resources 
Ecology 
Elastomers 
Electric Propulsion 
Electrical Equipment 
Electrical Insulation 

NUMBER 

07-0 1 
07-04 
07-02 
07-05 
07- 1 3 
18-2 1 
08- 13 
08- 0 1 
08-0 I 
08-02 
08-0 I 
08-0 1 
10-02 
33-05 
17-19 
29-0 I 
30-02 
32-15 
05-03 
04-07 
27-0 1 
23-04 
17-22 
05-12 
04- 1 1 

TOP l C 

Electrical Systems 
Electrochemistry 
Electromagnetic Propulsion 
Electromagnetic Radiation 
Electronic Amplifiers 
Electronic Components 
Electronic Packaging 
Electrostatic Propulsion 
Engine Test Stands 
Environment Simulation 
Epitaxial Deposition 
Exobiology 
Extraterrestrial Life 
Extravehicular Operations 

Fatigue, Structural 
Feedback and Control Theory 
Fiber Technology 
Filament Winding 
Fission Products 
Flares, Solar 
Fl ight Control 
Fluid Amplifiers 
Fluid Flow 
Fluidics 
Fluorescence 
Flyby Missions 
Food and Water Technology 
Friction 
Fuel Cells 
Fuel s , Reactor 
Fuels, Rocket 

Galactic Evolution 
Gas Dynamics 
Gaskets 
Gears 
Gemini Project 
Generators, Electric 
Geodesy 
Geology 
Geomagnet i sm 
Geophysical Satellites 

NUMBER 

03-06 
06-02 
28-02 
10-03 
09- 15 
09 - 05 
09-05 
28-02 
11-06 
1 1-03 
26-08 
04-02 
04-02 
31-14 



TOP l C 

Graphi te  
G r a v i t a t i o n  
G r a v i t a t i o n a l  Col lapse 
G r a v i t y  Grad ient  Cont ro l  
Ground E f f e c t  Machines 
Ground Support Systems 
Guidance 
Gyroscopes 

Heat Pipes 
Heat Transfer ,  Bas ic  
Heat Transfer ,  Reentry 
H e l i c o p t e r s  
Holography 
Honeycomb S t r u c t u r e s  
Human Eng i neer i ng 
Hybr id  Computers 
H y d r a u l i c  Shock 
H y d r a u l i c  Systems 
Hygiene and S a n i t a t i o n  

Impact Phenomena 
I n d i v i d u a l  and Group Behavior 
I n d u c t i o n  Heat ing 
l n d u s t r  i a l  Safe ty  
I n e r t i a l  Guidance 
I n e r t i a l  Nav iga t i on  
I n f o r m a t i o n  R e t r i e v a l  
l n f o r m a t i o n  Technology 
l nformat i o n  Theory 
l n f r a r e d  Technology 
l n f r a r e d  Tes t i ng  
Instrument C a l i b r a t i o n  
lns t rument  Standards 
Ins t rumenta t ion ,  Spacecra f t  
Ins t ruments ,  Me teo ro log i ca l  
Ins t ruments ,  Nav iga t i on  
Instruments,  Op t i ca l  
I n s u l a t i o n ,  Thermal 
l n t e r n a t  iona l Cooperat i o n  
I n t e r n a t i o n a l  Law 
I o n  Engines 
I o n  P ropu ls ion  
l onosphere 
I s o t o p i c  Space Power 

NUMBER 

J - 
TOP l C NUMBER 

Je t  Ptopul  s i o n  28-07 

L - 
Laminated M a t e r i a l s  32- 1 3  
Lami nates 18-2 1 
Landing Modules 30-03 
Laser A p p l i c a t i o n  16-02 
Laser Communications 16-02 
Laser Photography 16-02 
Laser Ranging 16-02 
Lasers 16-0 1 
Launch Complex 1 1-07 
Launch Faci  1 i t i e s  1 1  -07 
Launch Veh ic le  Recovery 31 -03 
Launch Vehic les  31-03 
Law 34-04 
Leakage 15-05 
L i f e  Support Systems 05-09 
L i f t i n g  Bodies 31-06 
L i g h t  23-0 1 
L i g h t ,  Coherent 16-0 1 
L i q u e f i e d  Gases 23-04 
L i q u i d  Flow 12-08 
L i q u i d  Meta ls  17-05 
L i q u i d  P r o p e l l a n t s  27-0 1 
Loads 32-02 
Lubr i can ts  15-02 
L u b r i c a t i o n  15-02 
Lumi nescence 06-06 
Lunar E x p l o r a t i o n  30-03 
Lunar Landi ngs 30-03 
Lunar Photography 14-08 
Lunar Surface 30-05 

M - 
Machine Tools 15-03 
Machining 15-03 
Magnetism 23-16 
Magnetohydrodynamics 25-01 
Man-Machine Systems 05-0 1 
Management 34-03 
Maneuverable Reentry Vehi c l e  3  1-06 
Manned Spacecra f t  3 1 -07 
Mapp i ng 13-02 
Market ing  34-03 
Masers 16-0 1 
Mathematics, App l i ed  19-01 



TOP l C 

Measurement, Pressure 
Measurement, Temperature 
Mechan i ca 1 Shock 
Medicine, Aerospace 
Medicine, Clinical 
Metal Crystals 
Metal Forming 
Metal lurgy 
Metals Refractory 
Metals, Liquid 
Meteorological lnstruments 
Meteorological Satellites 
Meteors and Meteorites 
Microelectronic Devices 
Microelectronics 
Micrometeoroids 
Micrometeorology 
Microminiaturization 
Microthrust 
Microwaves 
Molecular Physics 
Motors, Electric 

NUMBER 

14-16 
14-15 
32-07 
04-04 
04-0 3 
17-22 
15-08 
17-13 
17-12 
17-05 
20-08 
20-02 
30-06 
10-05 
10-05 
30-06 
20-06 
10-05 
28-0 1 
23- 18 
24-02 
09- 1 3 

Natural Resources 
Navigation, lnstruments 
Navigation Systems 
Noise, Radio 
Noise and Sonic Boom 
Nondestructive Testing 
Nuclear Auxiliary Power 
Nuclear Physics 
Nuclear Propulsion 
Nuclear Radiation Hazards 
Nuclear Reactor Fuels 
Nuclear Rocket Eng i nes 
Nuclear Space Power 
Numerical Analysis 

Oceanography 
Optical lnstruments 
Optical Observation (Tracking) 
Optical Photography 
Optics 
Orbital Assembly 

TOP l C 

Orbital Calculation 
Orbiting Observatories 

Parachutes and Decelerators 
Photochemical React ions 
Photography 
Photography, Laser 
Photosynthesis 
Physics, Atomic 
Physics, Combust ion 
Physics, Molecular 
Physics, Nuclear 
Physics, Plasma 
Physiological Factors 
Physiological Monitors 
Planetary Astronomy 
Planetary Atmospheres 
Planetary Bases 
Planetary Exploration 
Planetary Landings 
Plasma Applications 
Plasma Diagnostics 
P 1 asma Dy nam i cs 
Plasma Jet Technology 
Plasma Physics 
Plasma Power Source 
Plasmas, Astrophysical 
Plastics 
Pneumatic Systems 
Polymers 
Powder Metallurgy 
Pressure Measurement 
Probability 
Probes, Space 
Propellants, Liquid 
Propellants, Solid 
Propulsion, Auxiliary 
Propulsion, Electric 
Propulsion, Jet 
Propulsion, Nulcear 
Protective Clothing and Equipment 
Psychological Factors 
Pumps 
Pyrolytic Materials 

NUMBER 



TOP l C 

Qua1 ity Control 
Quasars 

NUMBER 

15-09 
30-02 

Radar Equipment 09-02 
Radar Photography 14-08 
Radiation, Cosmic 29-01 
Radiation, Electromagnetic 10-03 
Radiation, Solar 29-02 
Radiation Belts 29-03 
Radiation Effects, Biological 04-01 
Radiation Hazards, Nuclear 22-05 
Radiation Hazards, Solar 29-02 
Radio Noise 07-10 
Radioactivity 24-08 
Ramjet Engines 28-07 
Reactor Fue 1 s 22-10 
Reactor Test Faci 1 it ies 1 1-06 
Recoverable Launch Vehicles 31 -03 
Reentry Heat Transfer 33-04 
Reentry Vehicles 3 1-06 
Refractory Metals 17-12 
Reinforced Materials 18-20 
Reliability, Quality Control and 15-09 
Reliability, Structural 32-02,32-15 
Re! iab i 1 ity, Spacecraft 32- 15 
Rendezvous 2 1-07 
Rocket Eng i nes 28- I4 
Rocket Fuels, Liquid 27-01 
Rocket Fuels, Sol id 27-02 
Rocket Nozz 1 es 28- 14 
Rocket Sound i ng 31-09 
Rocket Test Facilities 1 1-06 

Safety, Crew 
Safety and Safety Devices, Air- 
craft 
Sandwich Construction 
Sandwich Materials 
Sanitation, Hygiene and 
Satellites, Communication 
Sate1 1 ites, Geophysical 
Sate1 1 i tes, Meteorological 
Satellites, Scientific 
Seals 

Seismology 
Selective Dissemination of 
l nformat ion 
Selenography 
Semiconductors 
Sensors 
She 1 1 Theory 
Shell Vibration 
Si 1 icones 
Simulation, Space Environment 
Simulators 
Sintering 
Sloshing 
SNAP Program 
Solar Activity 
Solar Astronomy 
Solar Flares 
Solar Radiation Hazards 
Solar Simulators 
Solar Space Power 
Solderi ng 
Solid Propellants 
Solid State Devices 
Sondes 
Sonic Boom 
Sound 
Sounding Rockets 
Space Cabin Atmospheres 
Space Communications 
Space Environment Simulation 
Space Law 
Space Photography 
Space Power, l sotop i c 
Space Power, Nuclear 
Space Power, Solar 
Space Probes 
Space Programs (General) 
Space Stat ions 
Spaceborne Computers 
Spacecraft, Manned 3 1 
Spacecraft, U.S.S.R. 
Spacecraft Attitude Control 
Spacecraft l nstrumentat ion 
Spacecraft Re1 iabi iity 
Stainless Steel 
Star Distribution 
Star Tracking 
Statistics 

NUMBER 



TOP l C 

Steel  
S t e l l a r  Astronomy 
S t e r i l i z a t i o n  
STOL/VTOL Ai r c r a f t  
Stress Analys is  
Stress Corrosion 
Stresses and Loads 
S t r uc tu ra l  Fat igue 
S t r uc tu ra l  R e l i a b i l i t y  
S t r uc tu ra l  Tests 
S t r uc tu ra l  V i b ra t i on  and Damping 
Submi l l imeter  Waves 
Supera 1 l oys 
Superconduct iv i ty  
Supersoni c Transport  
Systems Analys is  

Telemetry 
Telescopes 
Te lev i s i on  Systems 
Temperature Measurement 
Test Faci 1 i t i e s  
Test Ranges 
Test Stands 
Test ing, Nondestruct ive 
Tests, S t r uc tu ra l  
Thermal I n s u l a t i o n  
Thermal Pro tec t  ion 
Thermop l a s t  i cs 
Thrust Chambers 
T i tan ium 
T o x i c i t y  and Toxicology 
Track ing 
Track i  ng S ta t  ions 
T ra in ing  and Evaluat ion, Crew 
T ra j ec to r y  Calcu la t ions 
T ra j ec to r y  Control  
Transducers 
T rans is to rs  
Transport ,  Supersonic 
Turbofan Eng i ne 
Turbo je t  Engine 
Turbomachi nery 
Turbulence, Clear A i r  
Turbulence, Gas 

NUMBER 

17-08 
30-02 
05-10 
02-07 
32- 14 
17-19 
32-02 
32-09 
32-02 
32- 15 
32-04 
23-18 
17-12 
26-02 
02-08 
08-02 

07-08 
30-08 
07-05 
14-15 
1 1-06 
1 1-06 
11-06 
15-16 
32- 15 
33-05 
33-05 
18-12 
28-14 
17-10 
04-04 
07-03 
07-03 
04-07 
19-06 
21-06 
14-02 
09-03 
02-08 
28-07 
28-07 
15-17 
20-10 
12-03 

TOP l C 

U.S.S.R. Spacecraft 
U l t rason ic  Test ing 
U l t rason ics  
Upper Atmosphere 

Vacuum Chambers 
Vacuum Technology 
Van A l  len Be1 t 
Vehicle Serv ic ing 
Vibrat ion,  She1 l 
V ib ra t i on  and Damping, S t r uc tu ra l  

W - 
Wear 
Weather Forecast ing 
Weightlessness ( ~ i o l o g i c a l )  
Welding 
Whiskers 
Wind Tunnels 
Wing Aerodynamics 

X Ray Inspect ion 
X Ray Stress Analysis 

NUMBER 

31-21 
15-16 
23-08 
13-05 



APPENDIX A- CROSS REFERENCE LIST 

The cross reference l is t  eliminates the duplication of slides andlor illustrations. A quick check 
of the l ist  immediately tells i f  a slide has been made of the requested graphic. It also allows t he  
author to obtain the  latest updated graphic. 

Although many Lewis authors are not in general communication with each other (because of the  
large complex of buildings and the separation of t he  Lewis Research Center from the  Plum Brook 
Station) but are working in related fields, they may have need of the same graphics. For example, 
over a period of time one facility may be used by authors working i n  several different fields. When 
they write the i r  reports, they may want to include an i l lustration o r  photograph of the  facility. 

The cross reference list, which is made from input supplied by the Il lustration and the Statistical 
Drafting Sections, i s  r u n  through the automatic data processing equipment (ADP; see fig. 7) (Computer 
run time i s  not used). The l ist  i s  run i n  two forms: First, it i s  sorted numerically by field A ( i l lustra- 
t ion number); and, second, it i s  sorted numerically by field B (slide number). This l ist  i s  presently 
being used by t he  Lewis Photographic Branch, I l lustration Section, and Statistical Draft ing Section. 
(See the following table for control numbers and prefixes. 

I l lustration Section 

D 

E 
P-00-0000 
E-0000 

Plum Brook photo 
Lewis control number 

Photography Laboratory 
Report Control 



Card punch  Sorter 

@ 
I L L U S T R A T I O N  CROSS REFtRENCE L I S T  AS OF 04 -03 -69  

O W  S L l O E  N 4  PHOTO N3  

C O - 0 5 0 5 1  

Figure 7. - Automatic data processing (ADP) of i l lustrat ion cross reference l is t .  ( See table on p. 39 for f ield clarif ication.) 



AUTHORS PLEASE NOTE 

rn 

HELP US RETRIEVE YOUR GRAPHICS: 
If you use a portion or all of a previous 
illustration, figure, photograph, or 
slide i n  a new report or presentation, 
be sure to reference all the applicable 
control numbers. The graphics filed 
in the various branches of the 
Management Services Division 
number in the thousands. 
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